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7.2.3.1 Beacon frame format

Insert new rows into table 8 as shown below:

	Order
	Information
	Notes

	51 
	Co-located Interference Response
	The Co-located Interference Response element may be present if dot11WirelessManagementImplemented is true and the Co-located Interference reporting bit in the Wireless Network Management Capability is set to 1 and the DTIM Count in the Traffic Indication Map information element is set to 1.


7.2.3.4 Association Request frame format

Insert new rows into table 10 as shown below:
	Order
	Information
	Notes

	25 
	Co-located Interference Query
	The Co-located Interference Query element may be present if dot11WirelessManagementImplemented is true and the Co-located Interference reporting bit in the Wireless Network Management Capability is set to 1.

	26
	Co-located Interference Request
	The Co-located Interference Request element may be present if dot11WirelessManagementImplemented is true and the Co-located Interference reporting bit in the Wireless Network Management Capability is set to 1.


7.2.3.5 Association Response frame format

Insert new rows into table 11 as shown below:
	Order
	Information
	Notes

	27
	Co-located Interference Request
	The Co-located Interference Request element may be present if dot11WirelessManagementImplemented is true and the Co-located Interference reporting bit in the Wireless Network Management Capability is set to 1.


7.2.3.6 Reassociation Request frame format
Insert new rows into table 12 as shown below:
	Order
	Information
	Notes

	26 
	Co-located Interference Query
	The Co-located Interference Query element may be present if dot11WirelessManagementImplemented is true and the Co-located Interference reporting bit in the Wireless Network Management Capability is set to 1.

	27
	Co-located Interference Request
	The Co-located Interference Request element may be present if dot11WirelessManagementImplemented is true and the Co-located Interference reporting bit in the Wireless Network Management Capability is set to 1.


7.2.3.7 Reassociation Response frame format

Insert new rows into table 13 as shown below:\

	Order
	Information
	Notes

	26
	Co-located Interference Request
	The Co-located Interference Request element may be present if dot11WirelessManagementImplemented is true and the Co-located Interference reporting bit in the Wireless Network Management Capability is set to 1.


7.3.2 Information Elements
Insert Element IDs x to x+13 into Table 26 and change the Reserved row accordingly: Insert Element IDs x to x+24 into Table 26 and change the Reserved row accordingly:

	Information Element 
	Element ID
	Length (in octets)

	Co-located Interference Query (see 7.3.2.82)
	x+22
	4

	Co-located Interference Request (see 7.3.2.83)
	x+23
	4

	Co-located Interference Response (see 7.3.2.84)
	x+24
	variable


Add the new subsection 7.3.2.82 of section 7.3.2:

7.3.2.82 Co-located Interference Query element 
The format of the Co-located Interference Query element is shown in Figure vx1.
	
	
	
	

	
	Element ID
	Length
	Co-located Interference Query Info

	Octets:
	1
	1
	2


Figure vx1 – Co-located Interference Query element format

The Element ID field is set to the Co-located Interference Query value in Table 26.
The value of the Length field is set to 2. 
The format of the Co-located Interference Query info field is shown in Figure vx2. 
	
	B0
	B1-B7
	B8
	B9-15

	
	Automatic Response Query 
	Report Timeout Query 
	Dedicated Protection for Determinstic Absence Query
	Reserved

	Bits:
	1
	7
	1
	7


Figure vx2 – Co-located Interference Query Info field format 

The Automative Response Query bit-field is set to 1 to indicate that the STA wants to send Co-located Interference response automatically with reporting period interval (see Co-located Interference Response in 7.3.2.84) or when the STA detects a change in the co-located interference. A change event could occur when the co-located interference is detected, when the level of co-located interference significantly changes, when the periodicity of co-located interference changes, or when the co-located interference is no longer present. 
The Report Timeout Query bit-field contains a value in units of 10TU, indicating the minimum time after which a reporting STA may want to generate further Co-located Interference Response frame after the previous Co-located Interrence Response frame. If the Report Timeout field is set to 0 and the Automatic Response Query field is set to 1, the reporting STA requests to send the Co-located Interference Response at any time. 
The Dedicated Protection for Deterministic Absence Query bit-field is set to 1 by the reporting STA to request the dedicated deterministic absence protection as depicted in section 11.20.9.

Add the new subsection 7.3.2.83 of section 7.3.2:

7.3.2.83 Co-located Interference Request element 
The format of the Co-located Interference Request element is shown in Figure vx3.
The Element ID field is set to the Co-located Interference Request value in Table 26.
The value of the Length field is set to 2. 
	
	
	
	

	
	Element ID
	Length
	Co-located Interference Request Info

	Octets:
	1
	1
	2


Figure vx3 – Co-located Interference Request element format

The format of the Co-located Interference Request info field is shown in Figure vx4. 

. 
	
	B0
	B1 - B7
	B8
	B1 - B7

	
	Automatic Response Enabled 
	Report 

Timeout
	Dedicated Protection for Determinstic Absence Enabled
	Reserved

	Bits:
	1
	7
	1
	7


Figure vx4 – Co-located Interference Request info field format 

The Automatic Response Enabled bit-field is set to 1 by the requesting STA to enable the receiving STA to send the Co-located Interference Response frames automatically with reporting period interval (see Co-located Interference Response) or when the STA detects a change in the co-located interference. A change event could occur when the co-located interference is detected, when the level of co-located interference significantly changes, when the periodicity of co-located interference changes, or when the co-located interference is no longer present. The requesting STA can disable automatic reporting by sending a Co-located Interference Request frame with the Automatic Response Enabled field set to 0.

The Report Timeout bit-field contains a value in units of 10 TU during which a reporting STA does not generate further Co-located Interference Response frame after the previous Co-located Interrence Response frame. If the Report Timeout field is set to 0 and the Automatic Response Enabled field is set to 1, the reporting STA may send the Co-located Interference Response frames at any time. 
The Dedicated Protection for Deterministic Absence Enabled bit-field is set to 1 by the requesting STA to enable the dedicated deterministic absence protection as depicted in section 11.20.9.
Add the new subsection 7.3.2.84 of section 7.3.2:

7.3.2.84 Co-located Interference Response element 

The format of the Co-located Interference Response element is shown in Figure vx5. 
The Element ID field is set to the Co-located Interference Response value in Table 26.
The Length field is set to n, where n indicates the total length of all Co-located Interference Response Info Sub-elements contained in the element.

	
	
	
	

	
	Element ID
	Length
	Co-located Interference Response Info Sub-elements

	Octets:
	1
	1
	variable


Figure vx5 – Co-located Interference Response element format

The Co-located Interference Response Info Sub-elements field contains one or more Co-located Interference Response Info sub-elements. The format of the Co-located Interference Request Info sub-element field is shown in Figure vx6. 

	
	
	
	
	
	

	
	Report Period
	Interference Level
	Interference Level Accuracy/Interference Index
	Interference Interval
	Number of Intervals

	Octets:
	1
	1
	1
	2
	1

	
	
	
	
	
	

	
	Interference Burst Length
	Interference Start Time
	Interference Center Frequency
	Interference Bandwidth
	Status

	Octets
	2
	4
	2
	2
	1


Figure vx6 – Co-located Interference Response Info Sub-element format 
The Report Period field indicates how often the STA automatically reports the co-located interference. The field is in units of 100 TUs. See 11.20.9 for further details. If the time to send the next Co-located Interference response is unknown, the field is set to 0. 
The Interference Level field is a signed integer indicating the level of the expected self-interference in units of dBm averaged over a 4 μs period during an interference period. If no co-located interference is present the field is set to 0. The interference level is referenced to the connector of the currently in-use receiving antenna. If the interference level is unknown the field is set to 255. 
Bits 0-3 of Interference Level Accuracy/Interference Index field represent an unsigned integer indicating the expected accuracy of the estimate of interference in dB (95% confidence interval). If accuracy is unknown then bits 0-3 shall be set to ‘1’. Bits 4-7 of Interference Level Accuracy/Interference Index indicate the Interference Index that shall be unique for each type of interference source. See 11.20.9 for further details. If no co-located interference is present the field is set to 0.

The Interference Interval field indicates the interval between two successive periods of interference in microseconds. When the interval between two successive periods of interference is variable the field shall be set to 65535. When the interference is non-periodic the field shall be set to 0. If no co-located interference is present the field is set to 0.

The Number of Intervals field indicates how many intervals the reported co-located interference will last. If it is unknown, the field is set to 255. If no co-located interference is present, the field is set to 0.

The Interference Burst Length field indicates the duration of each period of interference in microseconds. When the duration of each period of interference is variable the field shall be set to 65535. When the interference is non-periodic the field shall be set to 0. If no co-located interference is present the field is set to 0.

The Interference Start Time field contains the least significant 4 octets of the TSF timer at the start of the next interference burst. When either the Interference Interval or the Interference Burst Length fields are set to 65535, this field shall indicate the average duty cycle. The average duty cycle value is defined as Integer ((65535-1)[average interference burst length (microsecond)]/[average interference interval (microsecond)]). When the interference is non-periodic the Interference Start Time field shall be set to 0. If no co-located interference is present the field is set to 0.

The Interference Center Frequency field indicates the approximated center frequency of interference in MHz. When center frequency is unknown, the Interference Center Frequency field is set to 65535. If interference covers the whole channel, the center frequency of the channel is reported. If no co-located interference is present the field is set to 0.
The Interference Bandwidth field indicates the approximate 3-dB bandwidth of the interference signal in kHz. When bandwidth of the interference signal is unknown, the field shall be set to 65535. If no co-located interference is present the field is set to 0.

The format of the Status field is shown in Figure vx7. 

	
	B0
	B1 - B7

	
	Absence Notification 
	Reserved

	Bits:
	1
	7


Figure vx7 – Co-located Interference Response status field format
The Absence Notification bit-field set to 1 indicates that the responding STA will be absent during the bursts of the reported interference. 
7.4.11 Wireless Network Management action details

Change the corresponding rows in table v45 as shown below:

	Action field value
	Description

	13
	Co-located Interference Request  Co-located Interference Query

	14
	Co-located Interference Response Co-located Interference Request

	15
	TFS Request  Co-located Interference Response

	16
	TFS Response TFS Request

	17
	TFS Notify TFS Response

	18
	Sleep Mode Request TFS Notify

	19
	Sleep Mode Response Sleep Mode Request

	20
	TIM Broadcast Request Sleep Mode Response

	21
	TIM Broadcast Response TIM Broadcast Request

	22
	TIM TIM Broadcast Response

	23
	TIM

	24-255
	Reserved


7.4.11.14 Co-located Interference Request frame format 

Change Figure v93 of 7.4.11.14 as follows:
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Request Info Co-located Interference Request Element

	Octets:
	1
	1
	1
	1variable


Figure v93 – Co-located Interference Request frame body format

Change the first paragraph of 7.4.11.14 as follows:
The Co-located Interference Request frame uses the Action frame body format and is transmitted by a STA

to request Co-located Interference Response frames autonomously, or in response to a Co-located Interference Query frame. The format of the Co-located Interference Request frame body is shown in Figure v93. 
Delete Figure v94 of 7.4.11.14
Change the 5th paragraph of 7.4.11.14 as follows:

The Request Info field is shown in Figure v87..The Co-located Interference Request element field contains the Co-located Interference Request element described in 7.3.2.83.
Delete the 6th and 7th paragraph of 7.4.11.14 

7.4.11.15 Co-located Interference Response frame format
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Response Info Co-located Interference Response Element

	Octets:
	1
	1
	1
	1variable


Figure v95 – Co-located Interference Response frame body format

Change the fourth paragraph of 7.4.11.15 as follows:

The Dialog Token field is set to the nonzero value received in the Co-located Interference Request frame to identify the request/response transaction. If a Co-located Interference Response frame is being transmitted, but not in response to a Co-located Interference Request frame, the Dialog Token field is set to zero.

Change the fifth paragraph of 7.4.11.15 as follows:

The Response Info field is shown in Figure v96. Each Co-located Interference Response frame may include up to 16 separate Response Info fields. The Co-located Interference Response element field contains the Co-located Interference Response element described in 7.3.2.84.
Delete the sixth paragraph and beyond of 7.4.11.15
Delete Figure v96 of 7.4.11.15
Add the new subsection 7.3.11.24 of section 7.4.11:

7.4.11.24 Co-located Interference Query frame format
The Co-located Interference Query frame uses the Action frame body format and is transmitted by a STA

to query Co-located Interference Request frames. The format of the Co-located Interference Query

frame body is shown in Figure vx8.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Co-located Interference Query Element

	Octets:
	1
	1
	1
	variable


Figure vx8 – Co-located Interference Query frame body format

The Category field is set to the value indicating the Wireless Network Management category, as specified in

Table 24 in 7.3.1.11. 
The Action field is set to the value indicating Co-located Interference Query, as specified in Table v45 in

7.4.11.
The Dialog Token field is set to any nonzero value to identify the query / request transaction.
The Co-located Interference Query element field contains the Co-located Interference Query element described in 7.3.2.82.
11.1.3.4 Synchronizing with a BSS

Change the third paragraph of 11.1.3.4 as follows:

In addition to these synchronization parameters, a STA joining an infrastructure BSS will adopt each of the parameters found in the BssDescription of the MLME-JOIN.request except Local time, Capability Information, and BSSBasicRateSet parameters, and Wireless Network Management Capability element. Local time is not adopted but is used as a local variable in adopting the TSF as described in 11.1.2.4. The Capability Information reflects the capabilities of the sender and is not adopted but may be used to determine local configuration or behavior. The BSSBasicRateSet parameter is not adopted but may determine if the STA can join the BSS. A STA joining an IBSS will adopt the same parameters except the CF parameter set (since contention free period is not permitted in an IBSS).
11.1.4 Adjusting STA timers

Change the third paragraph of 11.1.4 as follows:

All Beacon and Probe Response frames carry a Timestamp field. A STA receiving such a frame from another STA in an IBSS with the same SSID shall compare the Timestamp field with its own TSF time. If the Timestamp field of the received frame is later than its own TSF timer, the STA in the IBSS shall adopt all parameters contained in the Beacon frame, except the Capability bits, Supported Rates information element, and Extended Supported Rates information element, and Wireless Network Management Capability element.

11.20.9 Co-located Interference Reporting

Add the following new paragraphs to the end of 11.20.9:

In order to configure a STA to use automotive response or dedicated protectin for deterministic absence, the reporting STA may request information from another STA to determine whether or not such mechanism is enabled. The STA sends a Co-located Interference Query, and shall indicate in the Query Info field whether or not a mechanism is wanted, see Figure vx2. Upon receipt of a Co-located Interference Query frame, the STA shall respond with a Co-located Interference Request frame and indicate in the Request Info field, see Figure vx4, whether or not a mechanism is enabled. 
In a BSS, if a non-AP STA is the reporting STA, it may piggyback Co-located Interference Query element to the (Re)Association Request, and the AP in response may piggyback Co-located Interference Request element to the (Re)Assoication Response. Also, an non-AP STA and an AP STA may autonoumously piggyback Co-located Interference Request element to the (Re)Assoication Request and (Re)Assoication Response, respectively, to announce whether or not a Co-located Interference Reporting mechanism is enabled. This allows a STA to determine whether a Co-located Interference Reporting mechanism is enabled or not before the actual data transmission starts. 
After a STA receives a Co-located Interference Request element with the Automatic Response Enabled field set to 1 and the Report Timeout field set to 0, the responding STA may send Co-located Interference Response frame to the requesting STA at any time. 
The requesting STA receives a Co-located Interference Response frame from a responding STA with the Absence Notification bit set to 1, the Interference Burst Length field set to the range of (0, 65535), and the Interference Interval field set to the range of (0, 65535), indicating a deterministic absence. If the Dedicated Protection for Determinstic Absence Enable bit in the latest Co-located Interference Request from the requesting STA is set to 1, the requesting STA shall not transmit any unicast frames, which will overlap with the bursts of a deterministic absence, to the responding STA. The protection, if enabled, shall start within 2 TUs after the response is received, and the requesting STA may provide the Dedicated Protection for up to 8 active deterministic absences for the responding STA. 
If the Interference Burst Length field or the Interference Interval field is set to 65535, and the Absence Notification bit is set to 1, indicating a non-determinsitic absence, the requesting STA may transmit RTS for protection regardless of frame length and RTS threshold. 

A STA may broadcast Co-located Interference Response frame in an IBSS.
An AP may broadcast Co-located Interference Response frame, or piggyback Co-located Interference Response element to DTIM beacons in a BSS. 
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Abstract


This submission contains the normative text for Co-Located Interference Enhancements for Downlink Protection. This submission is related to TGv Objective: Power Saving (Req. #2071).  





The text is aligned with P802.11v-D1.0.
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